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DESCRIPTION 

IP ADDRESS DISTRIBUTION DEVICE, IP ADDRESS DISTRIBUTION 

SYSTEM, AND IP ADDRESS DISTRIBUTION METHOD 

5 

Field 

[0001] The present invention relates to an IP address 

distribution device, an IP address distribution system, and 

an IP address distribution method for distributing IP 

10 addresses to devices in a train. 

Background 

[0002] It is believed that network systems based on the 

Ethernet (registered trademark) standard will become the 

15 international standard for communication between devices 

mounted in railroad vehicles. The Ethernet (registered 

trademark) is already commonly being used mainly in Europe 

and North America for communication between devices mounted 

in railroad vehicles. 

20 [0003] A typical communication protocol on the Ethernet 

(registered trademark) is the TCP/IP. With the TCP/IP, IP 

addresses are used as information for identifying devices, 

with an IP address being uniquely assigned to each device. 

[0004] Various systems have been proposed and used as a 

25 system for distributing IP addresses in offices or on home 

LANs, examples of which include a system for distributing 

IP addresses by utilizing a dynamic host configuration 

protocol (DHCP), a system for determining IP addresses to 

be distributed to respective ports of a switching hub, and 

30 a system for manually setting IP addresses one by one. 

[0005] Patent Literature 1 describes an IP address 

distribution device that distributes IP addresses to 

terminal devices in a train formation. The IP addresses 
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are determined on the basis of the routing information from 

the IP address distribution device to the terminal devices. 

Citation List 

5 Patent Literature 

[0006] Patent Literature 1: Japanese Patent No. 4790088 

Summary 

Technical Problem 

10 [0007] The IP addresses to be assigned to devices 

mounted in the train are fixed and given in accordance with 

the arrangement of the devices in the train, with the IP 

addresses being managed as IDs unique to the devices. The 

reason why IP addresses are fixed and assigned in the train 

15 is that, in a case where a device malfunctions and 

communication errors occur, the faulty device can be 

immediately identified using the IP address and then 

promptly replaced. Another reason is that, in a case where 

an event occurs in a certain device, it is possible to 

20 immediately identify, using the IP address, the car in 

which the device in which an event has occurred is located 

and the location of the device in the car. 

[0008] However, with the method for distributing IP 

addresses by utilizing the DHCP, the same IP address is not 

25 always assigned to the same device when IP addresses are 

reset. For example, a media access control (MAC) address 

for the device needs to be specified in order to assign the 

same IP address to the same device, which requires a 

complicated process. 

30 [0009] With the IP address distribution method described 

in Patent Literature 1, a specific function needs to be 

provided in a switch arranged on the communication route. 

[0010] The present invention has been made in view of 
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the above, and an object thereof is to provide an IP 

address distribution device, an IP address distribution 

system, and an IP address distribution method capable of 

assigning a fixed IP address to a device in a train more 

5 easily. 

Solution to Problem 

[0011] In order to solve the above problems and achieve 

the object, an IP address distribution system according to 

10 an aspect of the present invention includes: a plurality of 

devices connected to a communication network established in 

a train; and an IP address distribution device to select, 

in response to a request from a device, an IP address to be 

assigned to a requesting device and to transmit the IP 

15 address to the requesting device, the IP address 

distribution device being connected to the communication 

network. The IP address distribution device includes: a 

display; a storage to store an IP address management table 

in which an IP address and an in-train installation 

20 position of a device in which the IP address needs to be 

used are managed in association with each other and which 

includes information as to whether the IP address is in use 

or not in use; and an IP address distribution unit to refer 

to the IP address management table in response to receiving 

25 a request for an IP address from the requesting device, 

display, on the display, unused IP addresses in association 

with the in-train installation positions, accept input 

information for selecting, from among the unused IP 

addresses displayed on the display, an IP address 

30 corresponding to an in-train installation position of the 

requesting device, and select, from the IP address 

management table, an IP address to be assigned to the 

requesting device on a basis of the input information. 
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Advantageous Effects of Invention 

[0012] The present invention achieves an effect of being 

capable of assigning a fixed IP address to a device in a 

5 train more easily. 

Brief Description of Drawings 

[0013] FIG. 1 is a diagram illustrating an exemplary 

overall configuration of a train in a first embodiment. 

10 FIG. 2 is a diagram illustrating an exemplary 

configuration of an IP address distribution system 

according to the first embodiment. 

FIG. 3 is a block diagram illustrating an exemplary 

functional configuration of a device of the first 

15 embodiment. 

FIG. 4 is a block diagram illustrating an exemplary 

functional configuration of an IP address distribution 

device according to the first embodiment. 

FIG. 5 is a diagram illustrating an example of an IP 

20 address management table. 

FIG. 6 is a flowchart illustrating an IP address 

acquisition operation of a device that includes an input 

unit. 

FIG. 7 is a flowchart illustrating an IP address 

25 distribution operation of the IP address distribution 

device. 

FIG. 8 is a diagram illustrating an exemplary display 

of a list of unused IP addresses. 

FIG. 9 is a sequence diagram for setting an IP address 

30 when the communication process used in the DHCP is used. 

FIG. 10 is a block diagram illustrating a functional 

configuration of an IP address distribution device 

according to a modification of the first embodiment. 
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FIG. 11 is a flowchart illustrating the IP address 

acquisition operation of a device 2 that does not include 

the input unit. 

FIG. 12 is a block diagram illustrating an exemplary 

5 functional configuration of an IP address distribution 

device according to a second embodiment. 

FIG. 13 is a block diagram illustrating an exemplary 

functional configuration of an IP address distribution 

device according to a third embodiment. 

10 

Description of Embodiments 

[0014] Hereinafter, an IP address distribution device, 

an IP address distribution system, and an IP address 

distribution method according to embodiments of the present 

15 invention will be described in detail with reference to the 

drawings. The present invention is not limited to the 

embodiments. 

[0015] First Embodiment. 

FIG. 1 is a diagram illustrating an exemplary overall 

20 configuration of a train in the present embodiment. An 

exemplary arrangement configuration of devices 2 in a 

vehicle 50 of a train formation is illustrated in FIG. 1. 

As illustrated in FIG. 1, the devices 2, an IP address 

distribution device 1, and a display la are provided in the 

25 vehicle 50. The IP address distribution device 1 can 

distribute an IP address to each of the devices 2. The 

display la can display data managed by the IP address 

distribution device 1. The devices 2, the IP address 

distribution device 1, and the display la are connected to 

30 a communication network 3. The communication network 3 as 

used herein is a network established in the train. An 

Ethernet (registered trademark) cable and a communication 

device (not illustrated) having a relay function are 
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combined to establish the communication network 3. 

[0016] Although the devices 2 are denoted by the same 

reference sign, the same type and different types of 

devices are generally included in the devices 2. Although 

5 the six devices 2 are provided in FIG. 1 as an example, the 

number of installed devices 2 is not limited to the example 

in the drawing. Furthermore, although only the vehicle 50 

is illustrated in the example in the drawing, a case where 

a plurality of vehicles constitute the formation is also 

10 described in a similar manner, and a group of devices 

mounted in each of the vehicles is connected to the 

communication network 3. 

[0017] FIG. 2 is a diagram illustrating an exemplary 

configuration of an IP address distribution system 10 

15 according to the present embodiment. As illustrated in FIG. 

2, the IP address distribution device 1, the display la, a 

communication device 4, and the devices 2 are mounted in a 

first car, the communication device 4 and the devices 2 are 

mounted in a second car, and the communication device 4 and 

20 the devices 2 are mounted in a third car. The display la, 

the IP address distribution device 1, the communication 

devices 4 in the respective vehicles, and the respective 

devices 2 in the respective vehicles are connected to the 

communication network 3. Although three cars constitute 

25 the formation in FIG. 2, the formation is not limited to 

this example. 

[0018] The device 2 only needs to be a device including 

a communication function. Examples of the device 2 include 

a camera that monitors the inside of the vehicle, an 

30 emergency reporting device for allowing passengers to 

report an emergency to the train crew, a guidance indicator 

that displays operation information to passengers, a train 

information management device, and various control devices. 
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[0019] FIG. 3 is a block diagram illustrating an 

exemplary functional configuration of the device 2 of the 

present embodiment. The devices 2 include an input unit 21, 

a communication unit 22, a storage 23, and a control unit 

5 20. The input unit 21 enables an external input due to the 

operation from an external source. The communication unit 

22 performs communication. The storage 23 stores data 

including an IP address 23a. The control unit 20 is 

connected to the input unit 21, the communication unit 22, 

10 and the storage 23. 

[0020] The input unit 21 is, for example, an operation 

button provided on the device 2. A certain device 2, such 

as a camera for monitoring the inside of the vehicle, might 

not be equipped with the input unit 21. 

15 [0021] The IP address 23a is stored in the storage 23 in 

FIG. 3, which means that the IP address 23a is set for the 

device 2. In contrast, in a case where an IP address is 

not set for the device 2, the IP address is not stored in 

the storage 23. 

20 [0022] The control unit 20 includes an IP address 

request unit 20a that generates an IP address request 

signal for requesting an IP address. The IP address 

request unit 20a generates the IP address request signal at 

the time of the initial setting or resetting of the IP 

25 address, and sends the IP address request signal to the 

communication network 3. The IP address request unit 20a 

also receives an IP address transmitted from the IP address 

distribution device 1, saves the IP address in the storage 

23, and sets the IP address as a communication address of 

30 the device 2. 

[0023] FIG. 4 is a block diagram illustrating an 

exemplary functional configuration of the IP address 

distribution device 1 according to the present embodiment. 
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The IP address distribution device 1 includes a 

communication unit 31, an input unit 32, a storage 33, the 

above-mentioned display la, and a control unit 30. The 

communication unit 31 performs a communication function. 

5 The input unit 32 accepts input from an external source. 

The storage 33 stores data including an IP address 

management table 33a. The control unit 30 is connected to 

the communication unit 31, the input unit 32, the storage 

33, and the display la. 

10 [0024] The IP address management table 33a manages, in 

association with each other, IP addresses and the in-train 

installation positions of the devices in which the IP 

addresses should be used. In other words, in the IP 

address management table 33a, IP addresses are managed in 

15 association with the in-train installation positions of the 

devices 2 in which the IP addresses should be used. 

[0025] The IP address management table 33a also includes 

information as to whether IP addresses are in use or not in 

use. A used IP address means an IP address that has 

20 already been sent to the device 2 and used in the device 2 

to which the IP address has been sent, and an unused IP 

address means an IP address that has not been sent to and 

used by any of the devices 2 yet. 

[0026] FIG. 5 is a diagram illustrating an example of 

25 the IP address management table 33a. As illustrated in FIG. 

5, IP addresses are managed in association with the in-

train installation positions in the IP address management 

table 33a. The in-train installation position as used 

herein is provided as a combination of a car number and an 

30 in-vehicle installation position of the device in the 

vehicle represented by the car number. An item "use flag" 

is provided in the IP address management table 33a. The 

use flag "0" represents an unused IP address, and the use 
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flag "1" represents a used IP address. For example, the IP 

address "192.168.0.1" is an unused IP address and is 

associated with the in-train installation position 

designated by the combination of the car number "1" and the 

5 in-vehicle installation position "near first door". This 

IP address is to be given to the device 2 installed near 

the "first door" in the "first" car. The method of 

designating the in-train installation position is not 

limited to the example in the drawing, and it only needs to 

10 be able to distinguish the installation position. 

[0027] An IP address distribution unit 30a refers to the 

IP address management table 33a in response to accepting a 

request for an IP address from the device 2, and displays, 

on the display la, unused IP addresses in association with 

15 the in-train installation positions. The IP address 

distribution unit 30a can also accept input information for 

selecting, from among the unused IP addresses displayed in 

the display la, the IP address corresponding to the in-

train installation position of the requesting device 2. 

20 Then, the IP address distribution unit 30a selects, from 

the IP address management table 33a, the IP address to be 

assigned to the requesting device 2 on the basis of the 

input information, and transmits the IP address to the 

requesting device 2. 

25 [0028] The display la includes, for example, a touch 

panel as an input unit. The user can operate the touch 

panel to input the input information for selecting, from 

among the unused IP addresses displayed on the display la, 

the IP address corresponding to the in-train installation 

30 position of the requesting device 2. The input unit 32 

illustrated in FIG. 4 represents not only the input unit 

provided in the IP address distribution device 1 itself but 

also the touch panel provided in the display la. Although 
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the display la is provided separately from the IP address 

distribution device 1 in FIG. 1, the display la may be 

configured to be provided integrally with the IP address 

distribution device 1. 

5 [0029] Next, operations of the present embodiment will 

be described. In the present embodiment, a case where the 

device 2 includes the input unit 21 will be described. The 

input unit 21 is, for example, a button. 

[0030] FIG. 6 is a flowchart illustrating an IP address 

10 acquisition operation of the device 2 that includes the 

input unit 21. The operation of the device 2 at the time 

of the initial setting or resetting of an IP address is 

illustrated in FIG. 6. 

[0031] As illustrated in FIG. 6, when a power source is 

15 turned on (SI), the IP address request unit 20a determines 

whether the button is held down (S2). More specifically, 

the IP address request unit 20a determines whether the 

power source is turned on while the button is pressed. The 

power source as used herein is, for example, a power source 

20 for the entire train. 

[0032] As a result of the determination in S2, in a case 

where the button is not held down when the power source is 

turned on (S2, No), the device 2 proceeds to operations 

other than the IP address acquisition operation, i.e., 

25 normal operations. As a result of the determination in S2, 

in a case where the button is held down when the power 

source is turned on (S2, Yes), the IP address request unit 

20a proceeds to the IP address acquisition operation in S3 

and the subsequent steps. 

30 [0033] In this manner, in a case where the button is 

held down when the power source is turned on, pressing the 

button triggers an IP address setting process. Generally, 

in a case where the input unit 21 has been operated when 
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the power source is turned on, the IP address request unit 

20a starts the IP address acquisition process regardless of 

whether the IP address is set or not. 

[0034] Next, in a case where the button is held down 

5 when the power source is turned on (S2, Yes), the IP 

address request unit 20a generates the IP address request 

signal for requesting an IP address and sends the IP 

address request signal to the communication network 3 (S3). 

The IP address request signal is broadcasted using a 

10 broadcast address as a transmission destination address. A 

transmission source address is the MAC address of the 

device 2. 

[0035] Next, in response to receiving an IP address 

distribution signal from the IP address distribution device 

15 1 (S4), the IP address request unit 20a saves, in the 

storage 23, the IP address included in the IP address 

distribution signal and performs the initial setting or 

resetting of the IP address (S5). After that, the device 2 

proceeds to normal operations (S6). The IP address 

20 distribution signal will be described below. 

[0036] FIG. 7 is a flowchart illustrating the IP address 

distribution operation of the IP address distribution 

device 1. The processes illustrated in the flowchart in 

FIG. 7 are performed between the process of S3 and the 

25 process of S4 in FIG. 6. 

[0037] First, as illustrated in FIG. 7, the IP address 

distribution unit 30a receives the IP address request 

signal from the device 2 that is the source of the request 

for an IP address (Sll). 

30 [0038] Next, the IP address distribution unit 30a refers 

to the IP address management table 33a stored in the 

storage 33, retrieves unused IP addresses, and displays, on 

the display la, an indication of the request for the IP 
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address and the unused IP addresses in association with the 

in-train installation positions (S12). 

[0039] An exemplary display of a list of unused IP 

addresses is illustrated in FIG. 8. The unused IP 

5 addresses are for assigning to the devices 2 installed at 

the in-train installation positions associated with the IP 

addresses. It is assumed that the unset IP addresses 

associated with the in-train installation positions of the 

devices 2 to which the IP addresses are to be set are 

10 registered with the IP address management table 33a in 

advance. Not only unused IP addresses but also used IP 

addresses may be displayed together on the display la. For 

example, the IP address management table 33a in FIG. 5 can 

be displayed on the display la. In this case, unused IP 

15 addresses and used IP addresses are displayed, for example, 

in different colors, whereby they can be easily identified. 

[0040] Next, the IP address distribution unit 30a 

accepts the input information for selecting, from among the 

unused IP addresses displayed on the display la, the IP 

20 address corresponding to the in-train installation position 

of the requesting device 2 (S13). Because the user knows 

the in-train installation position of the requesting device 

2 in advance, for example, the user operates the touch 

panel on the display screen and selects the IP address 

25 corresponding to the in-train installation position of the 

requesting device 2 from the list of unused IP addresses 

displayed on the display la, whereby the input information 

for selecting the IP address can be input to the IP address 

distribution unit 30a. As mentioned above, this process is 

30 based on the premise that the in-train installation 

position of the requesting device 2 is known in advance. 

[0041] The IP address distribution unit 30a selects, 

from the IP address management table 33a, the IP address to 
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be assigned to the requesting device 2 on the basis of the 

input information, and transmits the IP address 

distribution signal including the selected IP address to 

the requesting device 2 (S14). The IP address distribution 

5 unit 30a registers the fact that the assigned IP address is 

the used IP address with the IP address management table 

33a. For example, the use flag for the IP address is 

changed from 0 to 1 in the example of FIG. 5. 

[0042] Even if the IP address distribution unit 30a 

10 receives another IP address request signal during the 

period from the reception of the IP address request signal 

to the transmission of the IP address distribution signal, 

the IP address distribution unit 30a discards that IP 

address request signal. Therefore, when the indication of 

15 the request for the IP address is displayed on the display 

la, the single device 2 serves as a source of a request, 

and the IP address corresponding to the in-train 

installation position of the requesting device 2 can be 

uniquely selected from among the unused IP addresses. 

20 [0043] A communication process used in the DHCP can be 

used for a communication process between the device 2 and 

the IP address distribution device 1. FIG. 9 is a sequence 

diagram for setting an IP address when the communication 

process used in the DHCP is used. The processing entity of 

25 the device 2 for the process in FIG. 9 is the IP address 

request unit 20a, and the processing entity of the IP 

address distribution device 1 is the IP address 

distribution unit 30a. 

[0044] First, as illustrated in FIG. 9, the device 2 

30 sequentially performs the processes of SI and S2 in FIG. 6, 

and broadcasts a DHCP DISCOVER signal as the IP address 

request signal in a case where the button is held down when 

the power source is turned on (S2 in FIG. 6, Yes). Next, 
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the IP address distribution device 1 sequentially performs 

the processes of S12 to S13 in FIG. 7 in response to 

receiving the DHCP DISCOVER signal from the communication 

network 3, and transmits a DHCP OFFER signal as the IP 

5 address distribution signal to the device 2. The IP 

address selected in S13 in FIG. 7 is included in the DHCP 

OFFER signal. Next, the device 2 broadcasts a DHCP REQUEST 

signal in order to notify the IP address distribution 

device 1 that the IP address transmitted from the IP 

10 address distribution device 1 is to be used. Then, the IP 

address distribution device 1 transmits, to the device 2, a 

DHCP ACK (acknowledgement) signal for acknowledging the use 

of the IP address in response to receiving the DHCP REQUEST 

signal, and registers, with the IP address management table 

15 33a, the fact that the IP address assigned to the device 2 

has already been used. 

[0045] As described above, according to the present 

embodiment, the IP address distribution unit 30a refers to 

the IP address management table 33a in response to 

20 receiving the request for an IP address from the requesting 

device 2, and displays, on the display la, unused IP 

addresses in association with the in-train installation 

positions. The IP address distribution unit 30a then 

accepts the input information for selecting, from among the 

25 unused IP addresses displayed on the display la, the IP 

address corresponding to the in-train installation position 

of the requesting device 2, and selects, from the IP 

address management table 33a, the IP address to be assigned 

to the requesting device 2 on the basis of the input 

30 information. Therefore, the fixed IP address can be 

assigned to the requesting device 2 without giving any 

special function to the communication device 4, which is a 

relay device on the communication network 3. 
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[0046] Thus, because a special function does not need to 

be given to the communication device 4, the present 

embodiment can be configured using a general-purpose 

network device or can be used in a railroad vehicle 

5 configured using a combination of devices made by various 

manufacturers, and the fixed IP addresses can be assigned 

to the devices in the train more easily. 

[0047] FIG. 10 is a block diagram illustrating a 

functional configuration of the IP address distribution 

10 device 1 according to a modification of the present 

embodiment. In the IP address distribution device 1 

according to the present modification, the display la 

includes a wireless communication function with which it 

can wirelessly communicate with a mobile terminal 60 

15 carried by the user. The mobile terminal 60 is a 

smartphone, a tablet, or the like, and includes a wireless 

communication function. The rest of the configuration of 

the IP address distribution device 1 according to the 

present modification is the same as that in FIG. 4, and 

20 components in FIG. 10 that are the same as the components 

illustrated in FIG. 4 are denoted by the same reference 

signs. 

[0048] The user operates the mobile terminal 60, whereby 

the mobile terminal 60 and the display la can wirelessly 

25 communicate with each other. The display la transmits the 

display content of the display la to the mobile terminal 60 

by wireless communication with the mobile terminal 60. The 

mobile terminal 60 can display the display content 

transmitted from the display la on a display (not 

30 illustrated) of the mobile terminal 60. More specifically, 

the display la transmits, to the mobile terminal 60, the 

display content that is unused IP addresses displayed in 

association with the in-train installation positions, and 
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the mobile terminal 60 displays the display content 

transmitted from the display la on the display (not 

illustrated) of the mobile terminal 60. 

[0049] Next, the mobile terminal 60 accepts input 

5 information for selecting, from among the unused IP 

addresses displayed on the display (not illustrated) of the 

mobile terminal 60, the IP address corresponding to the in-

train installation position of the requesting device 2. 

The mobile terminal 60 then transmits the input information 

10 to the display la. The IP address distribution unit 30a 

accepts, via the display la, the input information 

transmitted from the mobile terminal 60. 

[0050] The effects of the present modification are as 

follows. The display la is typically installed in the cab. 

15 In this case, when the device 2 is apart from the cab, the 

user carrying the mobile terminal 60 can operate the device 

2 and perform the inputting process on the IP address 

distribution unit 30a at the in-train installation position 

of the device 2, whereby work performance is improved. 

20 [0051] In addition, because the user can perform the 

input process on the IP address distribution unit 30a at 

the in-train installation position of the device 2, the in-

train installation position of the device 2 can be obtained 

more readily, and the selection of the IP address 

25 corresponding to the in-train installation position of the 

device 2 from among the unused IP addresses displayed on 

the display (not illustrated) of the mobile terminal 60 is 

facilitated. 

[0052] Second Embodiment. 

30 The first embodiment has described the case where the 

device 2 includes the input unit 21. In the present 

embodiment, a case where the device 2 does not include the 

input unit 21 will be described. Because the configuration 



17 

of the device 2 is the same as that in FIG. 3 except that 

the input unit 21 has been removed, an illustration of the 

configuration is omitted. 

[0053] FIG. 11 is a flowchart illustrating the IP 

5 address acquisition operation of the device 2 that does not 

include the input unit. The operation of the device 2 at 

the time of the initial setting of an IP address is 

illustrated in FIG. 10. 

[0054] As illustrated in FIG. 11, when the power source 

10 is turned on (S20), the IP address request unit 20a 

determines whether an IP address has already been set (S21). 

The power source as used herein is, for example, a power 

source for the entire train. 

[0055] As a result of the determination in S21, in a 

15 case where an IP address has already been set when the 

power source is turned on (S21, Yes), the device 2 proceeds 

to operations other than the IP address acquisition 

operation, i.e., normal operations. As a result of the 

determination in S21, in a case where an IP address has not 

20 been set yet when the power source is turned on (S21, No), 

the IP address request unit 20a proceeds to the IP address 

acquisition operation in S22 and the subsequent steps. 

[0056] Next, in a case where an IP address has not been 

set yet when the power source is turned on, the IP address 

25 request unit 20a generates the IP address request signal 

for requesting an IP address and sends the IP address 

request signal to the communication network 3 (S22). The 

IP address request signal is broadcasted using a broadcast 

address as a transmission destination address. The 

30 transmission source address is the MAC address of the 

device 2. 

[0057] Next, in response to receiving the IP address 

distribution signal from the IP address distribution device 



18 

1 (S23), the IP address request unit 20a saves, in the 

storage 23, the IP address included in the IP address 

distribution signal and performs the initial setting of the 

IP address (S24). After that, the device 2 proceeds to 

5 normal operations (S25). This is the end of the operation 

of the device 2 at the time of the initial setting of the 

IP address. 

[0058] Next, the operation at the time of the resetting 

of the IP address will be described. In a case where the 

10 device 2 does not include the input unit, such as a button 

does, the IP address resetting process by the pressing of a 

button or the like cannot be performed. In the present 

embodiment, therefore, an IP address clear signal for 

causing the device 2 to erase the IP address is transmitted 

15 from the IP address distribution device 1, and the device 2 

temporarily enters the state of initial setting of the IP 

address. After that, the IP address setting process is 

performed in accordance with the processes in FIG. 11. 

Hereinafter, the details will be described. 

20 [0059] FIG. 12 is a block diagram illustrating an 

exemplary functional configuration of the IP address 

distribution device according to the present embodiment. 

It is different from that of FIG. 4 in that an IP address 

clear signal generation unit 30b is provided in the control 

25 unit 30. 

[0060] First, the user operates, for example, the touch 

panel of the display la and causes the display la to 

display a display screen for the resetting of the IP 

address. On the display screen, the used IP addresses 

30 managed by the IP address management table 33a are 

displayed in association with the in-train installation 

positions. The IP address management table 33a may be 

displayed on the display la. 
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[0061] Next, the user operates the touch panel to select, 

from among the used IP addresses displayed on the display 

la, the IP address corresponding to the in-train 

installation position of the device 2 that is a target for 

5 the resetting of the IP address. Consequently, input 

information for selecting the IP address is input to the IP 

address distribution device 1. 

[0062] Next, the IP address clear signal generation unit 

30b accepts the input information and generates the IP 

10 address clear signal for causing the device 2 to which the 

IP address is assigned to execute a clearing process on the 

IP address. The IP address clear signal generation unit 

30b then transmits the IP address clear signal to the 

device 2 using the IP address as the transmission 

15 destination address. Subsequent processes are the same as 

those described using FIG. 10. 

[0063] As mentioned above, according to the present 

embodiment, both the initial setting and resetting 

processes for the IP address can be performed even when the 

20 device 2 does not include the input unit 21. The 

configuration, operation, and effect of the present 

embodiment other than those described above are the same as 

those in the first embodiment. 

[0064] The present embodiment can also be used in a case 

25 where the device 2 includes the input unit 21. 

Specifically, in a case where the device 2 includes the 

input unit 21, the processes in FIG. 10 may be performed 

instead of performing the processes in FIG. 6, and the IP 

address clear signal generation unit 30b may be provided in 

30 the IP address distribution device 1. 

[0065] In addition, as in the modification of the first 

embodiment, the IP address setting process may be performed 

via a mobile terminal in such a manner that the wireless 
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communication function is provided in the display la of the 

present embodiment and the mobile terminal and the display 

la are connected to each other so as to be capable of 

performing wireless communication. 

5 [0066] Third Embodiment. 

FIG. 13 is a block diagram illustrating an exemplary 

functional configuration of the IP address distribution 

device according to a third embodiment. As illustrated in 

FIG. 13, a malfunction determination unit 20b is provided 

10 in the control unit 20 of the device 2. The rest of the 

configuration of the device 2 is the same as that in FIG. 3. 

Although the device 2 includes the input unit 21 in FIG. 13, 

the present embodiment can also be used in a case where the 

device 2 does not include the input unit 21. The rest of 

15 configuration of the present embodiment is the same as that 

of the first embodiment. 

[0067] The malfunction determination unit 20b determines 

whether a malfunction has occurred in a part of the device 

2 and transmits malfunction information on the device 2 to 

20 the IP address distribution device 1 when a malfunction has 

occurred. 

[0068] The IP address distribution device 1, or 

specifically the control unit 20, refers to the IP address 

management table 33a in response to receiving malfunction 

25 information from the device 2, displays, on the display la, 

the IP address of the transmission source and the in-train 

installation position associated with the IP address, and 

displays an indication of the occurrence of the malfunction 

in the device to which the IP address of the transmission 

30 source is assigned. 

[0069] According to the present embodiment, in a case 

where a malfunction has occurred in the device 2, the IP 

address distribution device 1 causes the display la to 
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display the in-train installation position of the device 2 

in which the malfunction has occurred together with the IP 

address of the device 2. Therefore, the user can 

immediately recognize the installation place of the device 

5 2 in which the malfunction has occurred. The operation and 

effect of the present embodiment other than those described 

above are the same as those of the first and second 

embodiments. 

[0070] In a case where the communication unit 22 of the 

10 device 2 malfunctions, the IP address distribution device 1 

cannot obtain malfunction information from the device 2. 

In order to deal with this circumstance, signals informing 

the IP address distribution device 1 that no communication 

error is occurring can be transmitted from the device 2 at 

15 fixed intervals, and whether or not the signals are 

received at the IP address distribution device 1 at fixed 

intervals can be monitored. Specifically, when it is 

determined that the signals are not being received at fixed 

intervals, the IP address distribution device 1 determines 

20 that an error has occurred in the communication with the 

device 2. Next, the IP address distribution device 1 

refers to the IP address management table 33a, displays, on 

the display la, the IP address of the device 2 and the in-

train installation position associated with the IP address, 

25 and displays an indication of the occurrence of the error 

in the communication with the device 2 to which the IP 

address is assigned. Consequently, the user can 

immediately recognize the installation place of the device 

2 in which the communication error has occurred. 

30 

Industrial Applicability 

[0071] As described above, the present invention is 

useful as an IP address distribution device, an IP address 
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distribution system, and an IP address distribution method 

for distributing fixed IP addresses to devices in a train. 

Reference Signs List 

5 [0072] 1 IP address distribution device, la display, 2 

device, 3 communication network, 4 communication device, 

10 IP address distribution system, 20, 30 control unit, 

20a IP address request unit, 20b malfunction 

determination unit, 21, 32 input unit, 22, 31 

10 communication unit, 23, 33 storage, 23a IP address, 30a 

IP address distribution unit, 30b IP address clear signal 

generation unit, 33a IP address management table, 50 

vehicle. 
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CLAIMS 

1. An IP address distribution system comprising: 

a plurality of devices connected to a communication 

network established in a train; and 

5 an IP address distribution device to select, in 

response to a request from a device, an IP address to be 

assigned to a requesting device and to transmit the IP 

address to the requesting device, the IP address 

distribution device being connected to the communication 

10 network, wherein 

the IP address distribution device includes: 

a display; 

a storage to store an IP address management table 

in which an IP address and an in-train installation 

15 position of a device in which the IP address needs to be 

used are managed in association with each other and which 

includes information as to whether the IP address is in use 

or not in use; and 

an IP address distribution unit to refer to the 

20 IP address management table in response to receiving a 

request for an IP address from the requesting device, 

display, on the display, unused IP addresses in association 

with the in-train installation positions, accept input 

information for selecting, from among the unused IP 

25 addresses displayed on the display, an IP address 

corresponding to an in-train installation position of the 

requesting device, and select, from the IP address 

management table, an IP address to be assigned to the 

requesting device on a basis of the input information. 

30 

2. The IP address distribution system according to claim 

1, wherein 

the device includes: 
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an input unit to enable an external input due to 

an operation; and 

an IP address request unit to send an IP address 

request signal for requesting an IP address to the 

5 communication network in a case where the input unit is in 

an operated state when a power source is turned on. 

3. The IP address distribution system according to claim 

1, wherein the device includes an IP address request unit 

10 to send an IP address request signal for requesting an IP 

address to the communication network in a case where an IP 

address is not set yet for the device when a power source 

is turned on. 

15 4. The IP address distribution system according to claim 

3, wherein 

the IP address distribution device includes an IP 

address clear signal generation unit to generate an IP 

address clear signal for causing a device to which a used 

20 IP address is assigned to execute a clearing process on an 

IP address, and 

the IP address clear signal generation unit transmits 

the IP address clear signal to a device that is a target 

for resetting of an IP address. 

25 

5. The IP address distribution system according to any 

one of claims 1 to 4, wherein 

the device includes a malfunction determination unit 

to determine whether a malfunction occurs in a part of the 

30 device and to transmit malfunction information on the 

device to the IP address distribution device when a 

malfunction occurs, and 

the IP address distribution device refers to the IP 
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address management table in response to receiving 

malfunction information from the device and displays, on 

the display, an IP address of a transmission source and an 

in-train installation position associated with the IP 

5 address. 

6. The IP address distribution system according to any 

one of claims 1 to 4, wherein 

the display includes a wireless communication function, 

10 the display transmits, to a mobile terminal, display 

content by wireless communication with the mobile terminal, 

the display content including unused IP addresses displayed 

in association with the in-train installation positions, 

the mobile terminal displays the display content 

15 transmitted from the display, accepts input information for 

selecting an IP address corresponding to an in-train 

installation position of the requesting device from among 

the unused IP addresses, and transmits the input 

information to the display, and 

20 the IP address distribution unit accepts, via the 

display, the input information transmitted from the mobile 

terminal. 

7. An IP address distribution device that is connected to 

25 a communication network established in a train, selects, in 

response to a request from a device connected to the 

communication network, an IP address to be assigned to a 

requesting device, and transmits the IP address to the 

requesting device, the IP address distribution device 

30 comprising: 

a display; 

a storage to store an IP address management table in 

which an IP address and an in-train installation position 
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of a device in which the IP address needs to be used are 

managed in association with each other and which includes 

information as to whether the IP address is in use or not 

in use; and 

5 an IP address distribution unit to refer to the IP 

address management table in response to receiving a request 

for an IP address from the requesting device, display, on 

the display, unused IP addresses in association with the 

in-train installation positions, accept input information 

10 for selecting, from among the unused IP addresses displayed 

on the display, an IP address corresponding to an in-train 

installation position of the requesting device, and select, 

from the IP address management table, an IP address to be 

assigned to the requesting device on a basis of the input 

15 information. 

8. An IP address distribution method comprising: 

a step of sending, by a device connected to a 

communication network established in a train, an IP address 

20 request signal to the communication network; 

a step of receiving the IP address request signal by 

an IP address distribution device connected to the 

communication network; 

a step of retrieving unused IP addresses by referring 

25 to an IP address management table by the IP address 

distribution device, the IP address management table 

managing an IP address and an in-train installation 

position of a device in which the IP address needs to be 

used in association with each other and including 

30 information as to whether the IP address is in use or not 

in use; 

a step of displaying, by the IP address distribution 

device, retrieved unused IP addresses in association with 
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the in-train installation positions on a display; 

a step of accepting, by the IP address distribution 

device, input information for selecting, from among the 

unused IP addresses displayed on the display, an IP address 

5 corresponding to an in-train installation position of a 

device that is a source of a request for an IP address; and 

a step of selecting, from the IP address management 

table, an IP address to be assigned to the requesting 

device on a basis of the input information and transmitting 

10 the IP address to the requesting device by the IP address 

distribution device. 


